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The limited battery resources consumed by nodes in a MANET must be considered as a limited resource in using a routing protocol. Moreover, designing a new routing protocol that suited for WSN based on available Ad hoc routing protocol is still a challenging issue for researchers.
Power limitations in node joint by a deployment of large number of nodes have created these challenges to design a new routing protocol for WSN [2] . Thus, we need to have a protocol which can function effectively in energy consumption. According to [16] reactive routing protocols such as AODV and DSR, consume less energy than proactive routing protocols because they use route discovery only when the route is needed. Many studies have been done in performance comparison of routing protocols of MANET in terms of throughput, delay, and packet delivery ratio.
There are only a few studies that evaluated the energy consumption of reactive routing protocols. Moreover, the resu Its of these studies show that the energy consumption of reactive routing is strongly related to parameters that are used in simulation. In this paper, the researcher investigates the evaluation of energy consumption of these two routing protocols in terms of routing energy consumption and average energy consumption through detailed simulation on a variety of movement and communication patterns by using the Network Simulator 2 (NS2).
The rest of this article is organized as follows: Section 2 presents an overview of DSR and AODV protocols. Then some related works in energy optimization and evaluation in MANET routing protocols are discussed in Section 3. The implementation of this research including simulation scenario, mobility pattern and energy pattern are explained in Section 4. Finally, in Section 5 and Section 6, the results and conclusion of this study are presented. [20] .
III. RELATED WORK

A. Energy optimization in DSR and AODV
An energy efficient routing protocol decreases the power consumption of the nodes by routing data on paths that consume the least amount of energy. There are some special mechanisms to achieve this goal. Ref. [11] used an efficient caching technique for storing information to propose an energy efficient routing protocol. They showed that it has a better performance in terms of energy savings compared to DSR protocol. Moreover, [14] proposed a loop-free energy conserving scheme which tries to decrease routing and storage overhead to provide optimization of resources use in large scale networks. It is based on source routing and named Energy Conserving Dynamic Source Routing (EC-DSR). They also evaluated the performance of this scheme by simulation and showed better results. Furthermore, [19] proposed a comprehensive energy optimized routing algorithm based on AODV protocol. This algorithm was created based on the combination of device runtime battery capacity and the real propagation power loss information.
Moreover, [1] proposed algorithm used the AODV routing protocol to select the optimal route based on the basis of the maximum energy of each route. Furthermore, [10] 
B. Evaluation of Energy Consumption in MANET Routing
Protocols
Many routing protocols for MANET have been proposed; but only some of them have been evaluated their performances in term of energy consumption. For instance [6] and [7] presented some evaluations for routing protocols in Mobile Ad hoc Network in terms of routing overhead, throughput, packet loss, and delay but not energy consumption. Ref. [18] evaluated AODV and DSR in order to judge delay and packet delivery ratio. Moreover, [20] analyzed these four routing protocols and showed that the energy consumption in small size networks is ahnost same in all protocols. But, in large and medium networks, they found a high efficiency for DSR and AODV and a poor efficiency in terms of power for TORA protocol. In another study, the performance of DSR, AODV, and DSDV routing protocols was compared with respect to packet delivery, end-to-end delay, route length, and energy consumption.
Finally, some suggestions related to protocol design were presented to save the node energy and decrease energy consumption [17] . In addition, performance of two reactive routing protocols including Anycast Routing based DSR (ARDSR) and Anycast routing protocol based on AODV (A-AODV) was evaluated with respect to fraction of packets delivered, end-to-end delay, routing load, and energy consumption for given traffic and mobility model [21] .
According to literature, it is still necessary to evaluate energy consumption of DSR and AODV routing protocols in terms of routing energy consumption and average energy consumption through detailed simulation.
Simulation research tool is being used by the majority of 
D. Energy Model
Energy Model is a node attribute that represents level of energy in a mobile node [13] . The basic energy model is determined by Class EnergyModel in NS-2 with following attributes:
-txPower: Transmitting power in watts
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V. RESULTS
A. Routing energy consumption
To compare the routing energy consumption, four varying parameters are chosen. These parameters are: 
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Average Energy Consumption
Energy consumption is mostly used by transmission and reception of data packets, including routing packets, transport layer packets, and data link layer packets.
Evaluations of two routing protocols based on four selected parameters are as follows:
Varying Traffic Pattern
A similar behavior of the routing protocols can be seen from the results as shown in Fig. 7 and Fig. 8 . Also, DSR consumes less energy in high traffic (high source number and sending rate) than AODV due to its source routing characteristic.
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